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(A) The exposed portions of the boiler shell and main
steam pipes should be covered with a thick layer of some
good heat-insulating material, in order to reduce convection
and radiation losses. The spongy substance obtained by
bio-wing air through slag as it solidifies, and known as
" Hilicated cotton " or " slag wool/' is one of the best materials
for this purpose. The heat lost by radiation from uncovered
boilers, especially when they are unprotected from atrno-
spheric influences, is far greater than is suspected.
The diagram, Fig. 48, shows that under normal good
conditions nearly one-fourth, or 24 per cent., of the heat of
the fuel consumed in boiler furnaces is lost either by radiation
or with the waste gases. It is wise, therefore, to take all
possible precautions when installing boilers to reduce these
two items of loss to a minimum. The fuel saved by even a
5 per cent, reduction of these losses would speedily pay for
the better material or skill put into this work.
The methods of checking and controlling the work of
the boilers will be dealt with in Chapter XIL, when the
losses in the waste gases will be more closely examined.
It may be stated here, however, that the three essentials
required for good combustion and high efficiency in the
burning of fuel are : (a) a sufficiency but not a great excess
of air ; (ft) a thorough admixture of this air with the volatile
hydrocarbon gases produced when the fuel is heated ;
(c) a temperature sufficiently high to cause the ignition and
complete combustion of this hydrocarbon gas and air
mixture.
The poor evaporative results obtained in many steam-
boiler plants are due to the utter failure to maintain one or
more of these three conditions of good combustion, and
this faihtre is quite as often due to faulty design of the
furnace and combustion chamber of the boiler as to want of
skill on the part of the fireman.
Thus condition (a) demands mechanism or apparatus
for controlling and regulating the air supply, condition
(b) requires means for mixing the air and volatile hydro-
carbons, and (c) necessitates the provision of combustion